Two active forms of valyl-tRNA synthetase from Bacillus subtilis: alteration related to the early stages of sporulation.
Two enzymatically active forms, E-I and E-II, of valyl-tRNA synthetase [EC 6.1.1.9] from cells at various stages in the life cycle of Bacillus subtilis 168 LTT, germinated cells, vegetative cells (t-0.5), sporulating cells (t0, t1, t3, and t4), forespores and mature spores, were analyzed by hydroxyapatite column chromatography. The E-II activity was detected in the main fraction of valyl-tRNA synthetase during the life cycle of B. subtilis 168 LTT. The high activity of E-II at t0 decreased rapidly in the stationary and sporulating phases. On the other hand, the E-I activity increased in the early sporulating stage and was about twofold higher at t3 than at t0. After t3, this activity also decreased rapidly and was not detected in forespores and mature spores. The relative amount of E-I at t0 was 3.4% of the total valyl-tRNA synthetase activity eluted from the hydroxyapatite column, 12.9% at t1 and 29.2% at t3, but it was less than 10% at t4 and in germinated cells. The alteration in E-I and E-II activities was also observed in cells of B. subtilis NIG 1121 (spo+), W23 and 168W, but not in any asporogenous mutant strain studied. These results show that the alteration in the valyl-tRNA synthetase activity appears only during the early stages of sporulation and is closely related to the sporulation of B. subtilis.